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FIGURE 418 

MTKA.RLFRLWLVLGSVFMILLIIVY!AfDSAGAAHFyLHTSFSRPHTGPPLPTPGPDRDRELTAD 
SDVDEFLDKFLSAGVKQSDLPRKETEQPPAPGSMEESVRGYDWSPRDARRSPDQGRQQAERRS 
VLRGFCANSSLAFPTKERAFDDIPNSELSHLIVDDRHGAIYCYVPKVACTNWKRVMIVLSGSl. 
LHRGAPYRDPLRIPREHVHNASAHLTFMKFWRRYGKLSRHLMKVKLKKYTKFLFVRDPFVRLI 
SAFRSKFELENEEFYRKFAVPMLRLYANHTSLPASAREAFRAGLKVSFANFIQYLLDPHTEKL 
APFNEHWRQVYRLCHPCQIDYDFVGKLETLDEDAAQLLQLLQVDRQLRFPPSYRNRTASSWEE 
DWFAKIPLAWRQQLYKLYEADFVLFGYPKPE3SLLRD 

Important features : 
Signal peptide: 

amino acids 1-31 

N-glycosylation sites. 

amino acids 134-137, 209-212, 280-283 and 370-373 

TNPR/MGFR family cysteine-ricli region protein 

amino acids 329-332 
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FIGDRjS 419 

ggcacgaggctga?lcccagccggctccatctcagcttctggtttctaagtccatgtgcc^yyig 
gctgccaggaaggagacgccttcctgagtcctggatctttcttccttctggaaatctttgact 
gtgggtagttatttatttctgaataagagcgtccacgcatcatggacctcgcgggactgctga 
agtctcagttcctgtgccacctggtcttctgctacgtctttattgcctcagggctaatcatca 

ACACCATTCAGCTCTTCACTCTCCTCCTCTGGCCCATTAACAAGCAGCTCTTCCGGAAGATCA 

ACTGCAGACTGTCCTATTGCATCTCAAGCCAGCTGGTGATGCTGCTGGAGTGGTGGTCGGGCA 

CGGAATGCACCATCTTCACGGACCCGCGCGCCTACCTCAAGTATGGGAAGGAA^iATGCCATCG 

TGGTTCTCAACCACAAGTTTGAAATTGACTTl'CTGTGTGGCTGGAGCCTGTCCGAACGCTTTG 

GGCTGTTAGGGGGCTCCAAGGTCCTGGCCAAGAAAGAGCTGGCCTATGTCCCAATTATCGGCT 

GGATGTGGTACTTCACCGAGATGGTCTTCTGTTCGCGCAAGTGGGAGCAGGATCGCAAGACGG 

TTGCCACCAGTTTGCAGCACCTCCGGGACTACCCCGAGAAGTATTTTTTCCTGATTCACTGTG 

AGGGCACACGGTTCACGGAGAAGAAGCATGAGATCAGCATGCAGGTGGCCCGGGCCAAGGGGC 

TGCCTCGCCTCAAGCATCACCTGTTGCCACGAACCAAGGGCTTCGCCATCACCGTGAGGAGCT 

TGAGAAATGTAGTTTCAGCTGTATATGACTGTACACTCAATTTCAGAAATAATGAAAATCCAA 

CACTGCTGGGAGTCCTAAACGGAAAGAAATACCATGCAGATTTGTATGTTAGGAGGATCCCAC 

TGGAAGACATCCCTGAAGACGATGACGAGTGCTCGGCCTGGCTGCACAAGCTCTACCAGGAGA 

AGGATGCCTTTCAGGAGGAGTACTACAGGACGGGCACCTTCCCAGAGACGCCCATGGTGCCCC 

CCCGGCGGCCOTGGACCCTCGTGAACTGGCTGTTTTGGGCCTCGCTGGTGCTCTACCCTTTCT 

TCCAGTTCCTGGTCAGCATGATCAGGAGCGGGTCTTCCCTGACGCTGGCCAGCTTCATCCTCG 

TCTTCTTTGTGGCCTCCGTGGGAGTTCGATGGATGATTGGTGTGACGGAAATTGACAAGGGCT 

CTGCCTACGGCAAGTCTGACAGCAAGCAGAAACTGAATGACTGACTCAGGGAGGTGTCACCAT 

'"Cl^Ai GGAAGrTTCGGioAAGTGGTrGC<''i^-TGrZTATCrTCCTTWGG'''ArAGGGTG.^iCAA 

GGoGrGok--.-^\z^k^cCG' Tc-.CT~GGCArGGrGGAAGTriiCG^^'^CTGTCCA=CG^=c.< XGf 

PTc;^, n^cCrr-.TG-^ ^S/iGGA,"rATGTTTTGTAAT^TTTTTTTG^ ; OATGT .^TTI'/^GTuoG/ 

'-TTGG'^^ ri T n I n . I Gr .^G'^GTGT'Gl GAGAATGGCTGTGT ^GT ./^ T' T .\hC I • 1 u > I'^ 

P'^MGGT^ >A; .GTATTTT/iGGrTGCAGGGG^iGGG- aG>.Gt i^GG^.AC' ^=AA^ A,^krh 

ACrC-i CrTT( ATr^GTTTGGTGGTG'^GTTTT^?GTAAGCCTT(^ul I\iCt''A^ a..-.ATA AA^ fCA 

AAAGTGCTTTAGGTGAGATGACTAJkATTATGCCTCCAAGAAAAAAAAATTAAAGTGCTTTTCT 

GGGTCAAAAAAAAAAAA 
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FIGUHE 4M 

MDLAGLLKSQFLCHLVFCYVFIASGLIINTIQLFTLLLWPINKQLFRKINCRLSYCISSQLVM 

LLEWWSGTECTIFTDPRAYLKYGKENAIVVLNHKFEIDFLCGWSLSERFGLLGGSKVLAKKEL 
AYVPIIGWMWYFTEMVFCSRKWEQDRKTVjftTSLQKLRDYPEKYFFLIHCEGTRFTEKKHEISM 
QVARAKGLPRLKHHLLPRTK6FAITVRSLRNVVSAVYDCTLKFRNNENPTLLGVLNGKKYHAD 
LYVRRIPLEDIPEDDDECSAWLHKLYQEKDAFQEEYYRTGTFPETPMVPPRRPWTLVf35?LFWA 
SLVLyPFFQFLVSMIRSGSSLTLASFILVFFVASVGVRVSMIGVTEIDKGSAYGNSDSKQKLND 
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FIGURE 421 

CGGACGCGTGGGCGGACGCGTGGGCGGACGCGTGGGCGGACGCGTGGGCTGGGTGCCTGCATC 
GCCMSGACACCACCAGGTACAGCAAGTGGGGCGGCAGCTCCGAGGAGGTCCCCGGAGGGCCC 
TGGGGACGCTGGGTGCACTGGAGCAGGAGACCCCTCTTCTTGGCCCTGGCTGTCCTGGTCACC 
ACAGTCCTTTGGGCTGTGATTCTGAGTATCCTATTGTCCAAGGCCTCCACGGAGCGCGCGGCG 

CTGCTTGACGGCCACGACCTGCTGAGGACAAACGCCTCGAAGCAGACGGCGGCGCTGGGTGCC 
CTGAAGGAGGAGGTCGGAGACTGCCACAGCTGCTGCTCGGGGACGCAGGCGCAGCTGCAGACC 
ACGCGCGCGGAGCTTGGGGAGGCGCAGGCGAAGCTGATGGAGCAGGAGAGCGCCCTGCGGGAA 
CTGCGTGAGCGCGTGACCCAGGGCTTGGCTGAAGCCGGCAGGGGCCGTGAGGACGTCCGCACT 
GAGCTGTTCCGGGCGCTGGAGGCCGTGAGGCTCCAGAACAACTCCTGCGAGCCGTGCCCCACG 
TCGTGGCTGTCCTTCGAGGGCTCCTGCTACTTTTTCTCTGTGCCAAAGACGACGTGGGCGGCG 
GCGCAGGATCACTGCGCAGATGCCAGCGCGCACCTGGTGATCGTTGGGGGCCTGGATGAGCAG 
GGCTTCCTCACTCGGAACACGCGTGGCC6TGGTTACTGGCTGGGCCTGAGGGCTGTGCGCCAT 
CTGGGCAAGGTTCAGGGCTACCAGTGGGTGGACGGA6TCTCTCTCAGCTTCAGCCACTGGAAC 
CAGGGAGAGCCCAATGACGCTTGGGGGCGCGAGAACTGTGTCATGATGCTGCACACGGGGCTG 
TGGAACGACGCACCGTGTGACAGCGAGAAGGACGGCTGGATCTGTGAGAAAAGGCACAACTGC 
TMCCCCGCCCAGTGCCCTGGAGCCGCGCCCATTGCAGCATGTCGTATCCTGGGGGCTGCTCA 
CCTCCCTGGCTCCTGGAGCTGATTGCCAAAGAGTTTTTTTCTTCCTCATCCACCGCTGCTGAG 
TCTCAGAAACACTTGGCCCAACATAGCCCTGTCCAGCCCAGTGCCTGGGCTCTGGGACCTCCA 
TGCCGACCTCATCCTAACTCCACTCACGCAGACCCAACCTAACCTCCACTAGCTCCAAAATCC 
CTGCTCCTGCGTCCCCGTGATATGCCTCCACTTCTCTCCCTAACCAAGGTTAGGTGACTGAGG 
ACTGGAGCTGTTTGGTTTTCTCGCATTTTCCACCAAACTGGAAGCTGTTTTTGCAGCCTGAGG 
AAGCATCAATAAATATTTGAGAAATGAAAAAA 
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FIGURE 422 

MDTTRYSKW6GSSEEVPGGPWGR??VHSSSRRPLFLALAVLVTTVLWAVILSILLSKASTEBA?\L 
LDGHDLLRTKASKQTAALGALKEEVGDCHSCCSGTQAOLQTTRAELGEAQAKLMEQESALRSL 
RERVTQGJ..AEAGRGREDVRTELFRALEAVRLQNNSCEPCPTSWLSFEGSCYFFSVPKTTWAAA 
QDHCADASAHLVIVGGLDEQGFLTRNTRGRGYWLGLRAVRHLGKVOGYQWVDGVSLSFSHWNQ 
GEPNDAWGRENCVMMLHTGLWNDAPCDSEKDGWICEKRHNC 

Xmportant; featisres: 

Type XX transmeiabrane dataaln: 

amino acids Sl-S-I 

N-glycosylatxon sites . 

amino acids 73-76 and 159-162 

Leucine zipper pattern, 

amino acids 102-123 

N-myristoylation sites. 

amino acids 18-23, 133-138 and. 242-247 



C-type lectin doiaain signature. 

amino acids 264-287 
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FIGURE 423 

• LGA.^cATGG..&G^.T^&f Cr ' G„TAJ^<''G^< '^^''^I.CTGGGCGC GTOG^^TCi 

GPrTGri''-^tuGCr;iC GGCiiGGa G ^ ^ " CC, ^ ,GGCl\-,GC'of"CGCAGCAGAGC*''GGGIGrA 

UGCCAIGACCGCCTCCAACTGGA^GCT^^&TGAT&GAGG&CGAGTGGATGCTGAAATTTTACGC 

CCCATGGTGTCCATCCTGCCAGCAGACTGATTCAGAATGGGAGGCTTTTGCAAAGAATGGTGA 

AATACTTCAGATCAGTGTGGGGAAGGTAGATGTCATTCAAGAACCAGGTTTGAGTGGCCGCTT 

CTTTGTCACCACTCTCCCAGCATTTTTTCATGCAAAGGATGGGATATTCCGCCGTTATCGTGG 

CCCAGGAATCTTCGAAGACCTGCAGAATTATATCTTAGAGAAGAAATGGCAATCAGTCGAGCC 

TCTGACTGGCTGGAAATCCCCAGCTTCTCTAACGATGTCTGGAATGGCTGGTCTTTTTAGCAT 

CTCTGGCAAGATATGGCATCTTCACAACTATTTCACAGTGACTCTTGGAATTCCTGCTTGGTG 

TTCTTATGTGTTTTTCGTCATAGCCACCTTGGTTTTTGGCCTTTTTATGGGTCTGGTCTTGGT 

GGTAATATCAGAATGTTTCTATGTGCCACTTCCAAGGCATTTATC7GAGCGTTCTGAGCAGAA 

TCGGAGATCAGAGGAGGCTCATAGAGCTGAACAGTTGCAGGATGCGGAGGAGGAAAAAGATGA 

TTCAAATGAAGAAGAAAACAAAGACAGCCTTGTAGATGATGAAGAA.GAGAAAGAAGATCTTGG 

CGATGAGGATGAAGCAGAGGAAGAAGAGGAGGAGGACAACTTGGCTGCTGGTGTGGATGAGGA 

GAGAA.GTGAGGCCAATGATCAGGGGCCCCCAGGAGAGGACGGTGTGACCCGGGAGGAAGTAGA 

GCCTGAGGAGGCTGAAGAJlGGCATCTCTGAGCAACCCTGCCCAGCTGACACAGAGGTGGTGGA 

AGACTCCTTGAGGCAGCGTAAAAGTCAGCATGCTGACAAGGGACTGT&jSATTTAATGATGCGT 

TTfCAAGAATACACACCAAAACAATATGTCAGCTTCCCTTTGGCCTGCAGTTTGTACCAAATC 

CTTAATTTTTCCTGAATGAGCAAGCTTCTCTTAAAAGATGCTCTCTAGTCATTTGGJ'CTCATG 

gcagtaagcctcatgtatactaaggagagtcttccaggtgtgacaatcaggatatagaaaaac 
aaacgtagtgttgggatctgtttggagactgggatgggaacaagttcatttacttaggggtca 
gagagtctcgaccagaggaggccattcccagtcctaatcagcaccttccagagacaaggctgc 
aggccctgtgaaatgaaagccaagcaggagccttggctcctgagcatccccaaagtgtaacgt 
agaagccttgcatccttttcttgtgtaaagtatttatttttgtcaaattgcaggaaacatcag 
gcaccacagtgcatgaaaaatctttcacagctagaaattgaaagggccttgggtatagagagc 
agctcagaagtcatcccagccctctgaatctcctgtgctatgttttatttcttacctttaatt 
tttccagcatttocaccatgggcattcaggctctccacactc'r'tcactattatctcttggtca 
gaggactocaataacagccaggtttacatgaactgtgtttgttcattctgacctaaggggttt 
agataatl\agtaaccat;^u'\cccctgaagctgtgactgcc:aaj^catctcaaatga.a-argttgt'g 

GCCATCAGAGACTCAA/v^GGAAGTAAGGATTTTACAAGACAGATTAAAA-^AAAATTGTTTTGT 
CCAAAATATAGTTGTTGTTGATTTTTTTTTAAGTTTTCTAAGCAATATTTTTCAAGCCAGAAG 
TCCTCTAAGTCTTGCCAGTACAAGGTAGTCTTGTGAAGAAAAGTTGAATACTG--rT'T''rGTTT'rC 
ATCTCAAGGGGTTr:CCTGGGTCTTGAACTACTTT.AATAAT^j^'\CTAAAAAACCACTTCTGATTT 
TCCTTCAGTGATGTGCTTTTGGTGAAAGAATTAATGAACTCCAGTACCTGAAAGTGAAAGATT 
TGATTTTGTTTCCATCTTCTGTAATCTTCCAAAGAATTATATCTTTGTAAATCTCTCAATACT 
CAATCTACTGTAAGTACCCAGGGAGGCTAATTTCTTT 
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FigqRE 424 

MAGGRCGPQLTALLAAWIiyiVAATAGPEEAALPPEQSRVQPMTASNWTLVMEGEWMLKPYAPW 
CPSCQQTDSEWEAFAKNGEILQISVGKVDVIQEPGLSGRFFVTTLPAFFHAKDGIFRRYRGPG 
IFEDLQNYILEKKWQSVEPLTGWKSPASLTMSGMAGLFSISGKIWHLHNYFTVTLGIPAiSfCSY 
VPFVIATLVFGLFMGLVLWISECFYVPLPRHLSERSEQNRRSEEAHRAEQLQDAEEEKDDSN 
EEENKDSLVDDESEKEDLGDEDEAEEEEEEDNLAAGVDEERSEANDQGPPGSDGVTREEVEPE 
EAEEGISEQPCPADTEVVEDSLRQRKSQHADKGL 

Important features : 
Signal peptide: 

amino acids 1-22 

Transmestbrane domain: 

amino acids 191-211 

N-glycosylation site. 

amino acids 46-49 

Thioredoxin family proteins. (homologous region to disulfide 

i some rase) 

amino acids 56-72 



Flavodoxin proteins 

amino acids 173-187 
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r ]T<^ (.'^ IP <^'^'"CGCj'*'T'-rT\CTCGCCCGTGTC'"rTGCACC"C'3if"CftArC<_CG'"CCGCCGv,<.C 

AGIA^IACAAAT A T Ti^^LhT^CI^ Vft ^aiAiiT"! L TcT a? "'T 'T' T 

Tf JRAG'^A^aTGT ^Ci " mAAT T( <,^T T^J^C Ti^AA c-^mhTu r«^- 

'^ATCA ICIC 1 I i 11 T ^ i T 

Ar TGTCf AAAri. X C T a^-. T l L ? T1 C ^ ^ 

"VUV^^CCGJiATAJ^CCf r CA Aiu r^ArX'^T AAAAA'^AAniA "mC^""/T AA T ''?^t„\'" f 

T T-^CGGAAAAAGi Al GACAAAl ^il GGAoAAAAGGCAC X i C AGGATAArc AACjC 1 OCv^AGTATGAAACCTOb V 

CTATTATCGTTATGATTTTGGTATTTATGATGATGM'CCTGAAATCATAACA'rTGGAAAGAAGAGAATTTGATGC 

" rTGT'"AATTC'"GCAGAA'""GT'^';i ClAAAJ F i A-" "CcCCP-cc rGT^CA Ar- GCCA'^GATT'" AG "TCC 
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CCk.'^C'^S " T"'T"TTCA'"TTTi. AArtfiAATCA'^ H ^-uhJ ( J' -^"AG 

i^ACTC'"ACTTAAAAATCATCATATTrAAGTTGGCACGTTTCACTGT.C*„-^v>f \i mGA"ATcT 'A A/ 
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At vCAL».AG<.rTCAACGAACTAGT'"ACACAAAGA2iAArA'"AACGAAGTC"Ci..AaGGr cA^i Iv^iAi j.*^ T 
GTGTCATCCTTGCCAAGTCTTAATGCCAGAATGGAAAAGAATGGCCCGGACATTAACTGGACTGATCAACGTGGG 
C« '"AXa A"'! CAA'^J^CA '"A"'T''TTTTTCT"<"r*CACr j^AArGTTCAT A'"A'"Ar''CT AC/-TAAC '^"'"'^ 

<^ s ici- rt.^A iAic.A<"TM r 1^ c\ ^"""-^ r-T T T" rcr 

T {ilAta.AT'" A ?11\T A,Ari^ i T ^ 

T CT \Tr T ■P'P'^^- 
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A AhI'^A A1 a J TGAI^ CI AnCAI AA AA^Aa TTAAAAOAA. C ^(j ^ ^ l 
Aj^ ■\'"AC<^TaT'"T-Ji'~'AATGT'"^CATT~ATCATGCCAAfCAATGAACATTA'5GilA( ACii'"C«.G i^TAf '"G C 
GAATTATCTACAGCACTGGTGTAAAAGAAGGGTCTGCAAACTTTTTCTGTAAAGGGCCGGTTTATAAATA^TTTA 
AcI'"'^<-CA^GC1-Al AATATA"-'"GTT^ACA'"A'"rn''JVACAP^AA"A^AC'"'"Al'- >• GiA"T<^Ii A x CC 
Am C T ^ "^T Ji 'VCC AT m r'"U p-^C^ ATAC\i^ i A*" I C A lC-\ G 

^ -n^ r-^ r cr I c If 

\i TZ^M \l fi, fJ A ? T T C /■ T"^ TTT C if \ 

lAcil C Xt^A TXCjiif v^XAAaA. fG T'^^Ci^rTAjti*^! ATA'^'Ar'^l ArA'^l'JCGTTT Vv.!i^ AC tC AT 
Al GfcGCACAGTA^^ AAACCClCTTATGCTGTATTATTATGAGGAGnTTCTTCATTGTTTTCTTTCCa ^,TC/ 
AAGGTTGAAAAAATGCTTTTAATTTTTCACAGCCGRGAAACAGTGCAGCAGTATATGTGCACACAGTAAGTACAC 
?AATT CA,CAACAC ^G^Gv-AvAAAT Xv^-PT^G IT^jCjH -"AT A'"<-"^?GG \AAACCTrA'^rGAAAAAAATTA 
A\'"'' P C '^^XiGl'^C^'u^A C V UT A T- r ^-^TTT r (. ^"^r 

n { Cl'^AAA L^C-^ T ^ rj, ^-^ -J 

t ^CT'"■^^, 1 1 — TT'"' IP"' Tl 

J ^ ^„ „ f A K i.\A / { - IT" "^A 1 

] T "A. "CAA TA*"/! / A A 1 1 

^K,-vXC\ \A.JT'" Tt ^'"'"Ai '"AT T T"" TTTAtT / '"AA X L ] P J p-^l 

-CAA'^r GT( aA/^'^A CTt AAT'' V"T A t i *i i i i iC<iAAA/-*vAAA^vAAAAAAA 
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FIGURE 426 

MGVWLNKDDYIRDLKRIILCFLIVyMAILVGTDQDFYSLLGVSKTASSREIRQAFKKLALKLH 
PDKNPNNPNAHGDFLKIKRAyEVLKDEDLRKKyDKYGEKGLEDNQGGQYESWNYYRYDFGIYD 
DDPEIITLERREFDAAVKSGELWFVNFYSPGCSHCHDLAPTWRDFAKEVDGLLRIGAVNCGDD 
RMLCRMKGVNSYPSLFIFRSGMAPVKYHGDRSKESLVSFAMQHVRSTVTELWTGNFVNSIQTA 
FAAGIGWLITFCSKGGDCLTSQTRLRLSGMLFLMSLDAKEIYLEVIHNLPDFELLSANTLEDR 
LAHHRWLLFFHFGKNSNSNDPELKKLKTLLKNDHIQVGRFDCSSAPDICSNLYVFQPSLAVFK 
GQGTKEYEIHHGKKILYDILAFAKE3VNSHVTTLGPQNFPANDKEPWLVDFFAPWCPPCRALL 
PELRRASNLLYGQLKFGTLDCTyHEGLCNMYNIQAYPTTVVFMQSNIHEYEGKHSAEQILEFI 
EDLMNPSVVSLTPTTFNELVTQRKHNEVWMVDFYSPWCHPCQVLMPEWKRMARTLTGLINVGS 
IDCQQYHSFCAQSNVQRYPEIRFFPPKSNKAYQYHSYNGWNRDAYSLRIWGLGFLPQVSTDLT 
PQTFSEKVLQGKNHWVIDFYAPWCGPCQNFAPEFELLARMXKGKVKAGKVDCQAYAQTCQKAG 
IRAYPTVKFYFYERAKRNFQEEOINTRDAKAIAALISEKLETLRNQGKRNKDEL 

Zn^ortant £eat:ures: 

Endoplasmic reticulum targeting sequence. 

amino acids 744-747 

Cytochrome c family heme-binding site signature. 

amino acids 158-163 

Nt-dnaJ domain signature. 

amino acids 7 7-96 

N-glycosylafcion site. 

amino acids 484-487 
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CTGCAGTCAGGACTCTGGGACCGCAGGGGGCTCCCGGACCCTGACTCTGCAGCCGMCCGGCA 

CGGTTTCGTGGGGACCCAGGCTTGCAAAGTGACGGTCATTTTCTCTTTCTTTCTCCCTCTTGA 
GTCCTTCTGAGMSATGGCTCTGGGCGCAGCGGGAGCTACCCGGGTCTTT6TCGCGATGGTAG 
CGGCGGCTCTCGGCGGCCACCCTCTGCTGGGAGTGAGCGCCACCTTGAACTCGGTTCTCAATT 
CCAACGCTATCAAGAACCTGCCCCCACCGCTGGGCGGCGCTGCGGGGCACCCAGGCTCTGCAG 
TCAGCGCCGCGCCGGGAATCCTGTACCCGGGCGGGAATAAGTACCAGACCATTGACAACTACC 
AGCCGTACCCGTGCGCAGAGGACGAGGAGTGCGGCACTGATGAGTACTGCGCTAGTCCCACCC 
GCGGAGGGGACGCAGGCGTGCAA.ATCTGTCTCGCCTGCAGGAAGCGCCGAAAACGCTGCATGC 
GTCACGCTATGTGCTGCCCCGGGAATTACTGCAAAAATGGAATATGTGTGTCTTCTGATCJlAA 
ATCATTTCCGA6GAGAAATTGAGGAAACCATCACTGAAAGCTTTGGTAATGATCATAGCACCT 
TGGATGGGTATTCCAGAAGAACCACCTTGTCTTCAAn.AATGTATCACACC;vAAGGACAAGAAG 
GTTCTGTTTGTCTCCGGTCATCAGACTGTGCCTCAGGATTGTGTTGTGCTAGACACTTCTGGT 
CCAAGATCTGTAAACCTGTCCTGAAAGAAGGTCAAGTGTGTACCAAGCATAGGAGAAAAGGCT 
CTCATGGACTAGAAATATTCCAGCGTTGTTACTGTGGAGAAGGTCTGTCTTGCCGGATACAGA 
AAGATCACCATCAAGCCAGTAATTCTTCTAGGCTTCACACTTGTCAGAGACACTAAACCAGCT 
ATCCAAATGCAGTGAACTCCTTTTATATAATAGATGCTATGAAAACCTTTTATGACCTTCATC 
AACTCAATCCTAAGGATATACAAGTTCTGTGGTTTCAGTTAAGCATTCCAATAACACCTTCCA 
AAAACCTGGAGTGTAAGAGCTTTGTTTCTTTATGGAACTCCCCTGTGATTGCAGTAAATTACT 
GTATTGTAAATTCTCAGTGTGGCACTTACCTGTAAATGCAATGAAACTTTTAATTATTTTTCT 
AAAGGTGCTGCACTGCCTATTTTTCCTCTT6TTATGTAAATTTTTGTACACATTGATTGTTAT 
CTTGACTGACAAATATTCTATATTGAACTGAAGTAAATCATTTCAGCTTATAGTTCTTAAAAG 
CATAACCCTTTACCCCATTTAATTCTAGAGTCTAGAACGCAAGGATCTCTTGGAATGACAAAT 
GATAGGTACCTAAAATGTAACATGAAAATACTAGCTTATTTTCTGAAATGTACTATCTTAATG 
CTTAAATTATATTTCCCTTTAGGCTGTGATAGTTTTTGAAATAAAATTTAACATTTAAAAAAA 
AAAAAA 
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FI GURE 42a 

MMALGAAGATRVFVAMViymLGGHPLLGVSATLSSVLNSNAIKNLPPPLGGAAGHPGSAVSAA 
PGILYPGGKKYQTIDNYQPyPCAEDEECGTDEYCASPTRGGDAGVQICLACRKRRKRCMRHAM 
CCPGSYCKNGICVSSDQWHFRGEIEETITESFGNDHSTLDGYSRRTTLSSKMYHTKGQEGSVC 
LRSSDCASGLCCARHFWSKICKPVLKEGQVCTKHRRKGSHGLEIFQRCYCGEGLSCRIQKDHH 
QASNSSRLHTCQRH 

Important features: 
Signal peptide: 

amino acids 1-23 

N-glycosylation site . 

amino acids 256-259 

Fuagal Zn{2)-Cys{6) binuclear cluster doaaain 

amino acids 110-126 
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WmOBM 429 

GAGAGGACGAGGTGCCGCTGCCTGGAGAATCCTCCGCTGCCGTCGGCTCCCGGAGCCCAGCCC 

TTTCCTAACCCAACCCAACCTAGCCCAGTCCCAGCCGCCAGCGCCTGTCCCTGTCACGGACCC 
CAGCGTTACCATgCATCCTGCCGTCTTCCTATCCTTACCCGACCTCAGATGCTCCCTTCTGCT 
CCTGGTAACTTGGGTTTTTACTCCTGTAACAACTGAAATAACAAGTCTTGCTACAGAGAATAT 
AGATGAAATTTTAAACAATGCTGATGTTGCTTTAGTAAATTTTTATGCTGACTGGTGTCGTTT 
CAGTCAGATGTTGCATCCAATTTTTGAGGAAGCTTCCGATGTCATTAAGGAAGAATTTCCAAJl 
TGAAAATCAAGTAGTGTTTGCCAGAGTTGATTGTGATCAGCACTCTGACATAGCCCAGAGATA 
CAGG ATAAGC.AAAT ACC C AAC C CT C AAAT TGT T TCGT AAT G GGATGATG ATGAAGAGAGAATA 
CAGGGGTCAGCGATCAGTGAAAGCATTGGCAGATTACATCAGGCAACAAAAAAGTGACCCCAT 
TCAAGAAATTCGGGACTTAGCAGAAATCACCACTCTTGATCGCAGCAAAAGAi^iATATCATTGG 
ATATTTTGAGCAAAAGG ACTCGG AC AACT ATAG AGTTT T TGAACG AGT AG CGA AT AT T T T GC A 
TGATGACTGTGCCTTTCTTTCTGCATTTG6GGATGTTTCAAAACCGGAAAGATATAGTGGCGA 
CAACATAATCTACAAACCACCAGGGCATTCTGCTCCGGATATGGTGTACTTGGGAGCTATGAC 
AAATTTTGATGTGACTTACAATTGGATTCAAGATAAATGTGTTCCTCTTGTCCGAGAAATAAC 
ATTTGAAAATGGAGAGGAATTGACAGAAGAAGGACTGCCTTTTCTCATACTCTTTCACATGAA 
AGAAGATACAGAAAGTTTAGAAATATTCCAGAATGAAGTAGCTCGGCAATTAATAAGTGAAAA 
AGGTACAATAAACTTTTTACATGCCGATTGTGACAAATTTAGACATCCTCTTCTGCACATACA 
GAAAACTCCAGCAGATTGTCCTGTAATCGCTATTGACAGCTTTAGGCATATGTATGTGTTTGG 
AGACTTCAAAGATGTATTAATTCCTGGAAAACTCAAGCAATTCGTATTTGACTTACATTCTGG 
AAAACTGCACAGAGAATTCCATCATGGACCTGACCCAACTGATACAGCCCCA6GAGAGCAAGC 
CCAAGATGTAGCAAGCAGTCCACCTGAGAGCTCCTTCCAGAAACTAGCACCCAGTGAATATAG 
GTATACTCTATTGAGGGATCGAGATGAGCTTTaAAAACTTGAAAAACAGTTTGTAAGCCTTTC 
AACAGCAGCATCAACCTACGTGGTGGAAATAGTAAACCTATATTTTCATAATTCTATGTGTAT 
TTTTATTTTGAATAAACAGAAAGAAATTTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAA 
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FIGURE 430 

MHPAVFLSLFDLRCSLLLLVTWVFTPVTTE IT SLATEN I DEI LNKADVALVN FYADWCRFSQM 
LHPIfi'EEASDVIKEEFPNENQVVFARVDCDQHSDIAQRYRISKYPTLKLFRNGMMMKREYRGQ 
RSVKALADYIRQQKSDPIQEIRDLAEITTLDRSKRNIIGyFEQKDSDNyRVFERVANILHDDC 
AFLSAFGDVSKPERySGDJJIIYKPPGHSAPDMVYLGAMTNFDVTYNWIQDKCVPLVREITFEN 
GEELTEEGLPFLILFHMKEDTESLEIFQNEVARQLISEKGTINFLHADCDKFRHPLLHIQKTP 
ADCPVIAIDSFRHMYVFGDFKDVLIPGKLKQFVFDLHSGKLHREFHHGPDPTDTAPGEQAQDV 
ASSPPESSFQKLAPSEYRYTLLRDRDEL 

Iiapor-tant features : 
Signal peptide; 

amino acids 1-29 

Endoplasmic reticulum targeting sequence. 

amino acids 403-406 

Tyrosine kinase phosphorylation site. 

amino acids 203-211 



Thioredoxin family proteins 

amino acids 50-66 
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FIGURE 431 

GAGCAGGACGGAGCCATGGACCCCGCCAGGAAAGCAGGTGCCCAGGCCATGATCTGGACTGCA 
GGCTGGCTGCTGCTGCTGCTGCTTCGCGGAGGAGCGCAGGCCCTGGAGTGCTACAGCTGCGTG 
CAGAAAGCA6ATGACGGATGCTCCCCGAACAAGATGAAGACAGTGAAGTGCGCGCCGGGCGTG 
GACGTCTGCACCGAGGCCGTGGGGGCGGTGGAGACCATCCACGGACAATTCTCGCTGGCAGTG 
CGGGGTTGCGGTTCGGGACTCCCCGGGAAGAATGACCGCGGCCTGGATCTTCACGGGCTTCTG 
GCGTTCATCCAGCTGCAGCAATGCGCTCAGGATCGCTGCAACGCCAAGCTCAACCTCACCTCG 
CGGGCGCTCGACCCGGCAGGTAATGAGAGTGCATACCCGCCCAACGGCGTGGAGTGCTACAGC 
TGTGTGGGCCTGAGCCGGGAGGCGTGCCAGGGTACATCGCCGCCGGTCGTGAGCTGCTACAAC 
GCCAGCGATCATGTCTACAAGGGCTGCTTCGACGGCAACGTCACCTTGACGGCAGCTAATGTG 
ACTGTGTCCTTGCCTGTCGGGGGCTGTGTCCAGGATGAATTCTGCACTCGGGATGGAGTAACA 
GGCCCAGGGTTCACGCTCAGTGGCTCCTGTTGCCAGGGGTCCCGCTGTAACTCTGACCTCCGC 
AACAAGACCTACTTCTCCCCTCGAATCCCACCCCTTGTCCGGCTGCCCCCTCCAGAGCGCACG 
ACTGTGGCCTCAACCACATCTGTCACCACTTCTACCTCGGCCCCAGTGAGACCCACATCCACC 
ACCAAACCCATGCCAGCGCCAACCAGTCAGACTCCGAGACAGGGAGTAGAACACGAGGCCTCC 
CGGGATGAGGAGCCCAGGTTGACTGGAGGCGCCGCTGGCCACCAGGACCGCAGCAATTCAGGG 
CAGTATCCTGCAAAAGGGGGGCCCCAGCAGCCCCATAATAAAGGCTGTGTGGCTCCCACAGCT 
GGATTGGCAGCCCTTCTGTTGGCCGTGGCTGCTGGTGTCCTACTGS^GCTTCTCCACCTGGA 
AATTTCCCTCTCACCTACTTCTCTGGCCCTGGGTACCCCTCTTCTCATCACTTCCTGTTCCCA 
CCACTGGACTGGGCTGGCCCAGCCCCTGTTTTTCCAACATTCCCCAGTATCCCCAGCTTCTGC 
TGCGCTGGTTTGCGGCTTTG6GAAATAAAATACCGTTGTATATATTCTGCCAGGGGTGTTGTA 
GCTTTTTGAGGACAGCTCCTGTATCCTTCTCATCCTTGTCTCTCCGCTTGTCCTCTTGTGATG 
TTAGGACAGAGTGAGAGAAGTCAGCTGTCACGGGGAAGGTGAGAGAGAGGATGCTAAGCTTCC 
TACTCACTTTCTCCTAGCCAGCCTGGACTTTGGAGCGTGGGGTGGGTGGGACAATGGCTCCCC 
ACTCTAAGCACTGCCTCCCCTACTCCCCGCATCTTTGGGGAATCGGTTCCCCATATGTCTTCC 
TTACTAGACTGTGAGCTCCTCGAGGGGGGGCCCGGTACCCTy^TTCGCCCTATAGTGAGTCGTA 
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FIGTJHE 432 

MDPARKAGAQAMIWTAGWLLLLLLRGGAQALECYSCVQKADDGCSPNKMKTVKCAPGVDVCTE 
AVGAVETIHGQFSLAVRGCGSGLPGKNDRGLDLHGLLAFIQLQQCAQDRCNAKLNLTSRALpP 
AGNESAYPPNGVECYSCVGLSREACQGTSPPVVSCYNASDHVYKGCFDGNVTLTAANVTVSLP 
VRGCVQDEFCTRDGVTGPGFTLSGSCCQGSRCNSDLRKKTYrSPRIPPLVRLPPPEPTTVAST 
TSVTTSTSAPVRPTSTTKPMPAPTSQTPKQGVEHEASRDEEPRLTGGAAGHQDRSNSGQYPAK 
GGPQQ PHNKGC VAPTAGLAALLLAVAAGVLL 
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FIGURE 433 

CGGGACTCGGCGGGTCCTCCTGGGAGTCTCGGAGGGGACCGGCTGTGCAGACGCCAgPGGAGTT 
GGTGCTGGTCTTCCTCTGCAGCCTGCTGGCCCCCATGGTCCTGGCCAGTGCA6CTGAAAAGGA 
GAAGGAAATGGACCCTTTTCATTATGATTACCAGACCCTGAGGATTGGG6GACTGGTGTTCGC 
TGTGGTCCTCTTCTCGGTTGGGATCCTCCTTATCCTAAGTCGCAGGTGCAAGTGCAGTTTCAA 
TCAGAAGCCCCGGGCCCCAGGAGATGAGGAAGCCCAGGTGGAGAACCTCATCACCGCCAATGC 
AACAGAGCCCCAGAAGCAGAGAACTGAAGTGCAGCCATCAGGTGGAAGCCTCTGGAACCTGAG 
GCGGCTGCTTGAACCTTTGGATGCAAATGTCGATGCTTAAGAAAACCGGCCACTTCAGCAACA 
GCCCTTTCCCCAGGAGAAGCCAAGAACTTGTGTGTCCCCCACCCTATCCCCTCTAACACCATT 
CCTCCACCTGATGATGCAACTAACACTTGCCTCCCCACTGCAGCCTGCGGTCCTGCCCACCTC 
CCGTGATGTGTGTGTGTGTGTGTGTGTGTGACTGTGTGTGTTTGCTAACTGTGGTCTTTGTGG 
CTACTTGTTTGTGGATGGTATTGTGTTTGTTAGTGAACTGTGGACTCGCTTTCCCAGGCAGGG 
GCTGAGCCACATGGCCATCTGCTCCTCCCTGCCCCCGTGGCCCTCCATCACCTTCTGCTCCTA 
GGAGGCTGCTTGTTGCCC6AGACCAGCCCCCTCCCCTGATTTAGGGATGCGTAGGGTAAGAGC 
ACGGGCAGTGGTCTTCAGTCGTCTTGGGACCTGGGAAGGTTTGCAGCACTTTGTCATCATTCT 
TCATGGACTCCTTTCACTCCTTTAACAAAAACCTTGCTTCCTTATCCCACCTGATCCCAGTCT 
GAAGGTCTCTTAGCAACTGGAGATACAAAGCAAGGAGCTGGTGAGCCCAGCGTTGACGTCAGG 
CAGGCTATGCCCTTCCGTGGTTAATTTCTTCCCAGGGGCTTCCACGAGGAGTCCCCATCTGCC 
CCGCCCCTTCACAGAGCGCCCGGGGATTCCAGGCCCAGGGCTTCTACTCTGCCCCTGGGGAAT 
GTGTCCCCTGCATATCTTCTCAGCAATAACTCCATGGGCTCTGGGACCCTACCCCTTCCAACC 
TTCCCTGCTTCTGAGACTTCAATCTACAGCCCAGCTCATCCAGATGCAGACTACAGTCCCTGC 
AATTGGGTCTCTGGCAGGCAATAGTTGAAGGACTCCTGTTCCGTTGGGGCCAGCACACCGGGA 
TGGATGGAGGGA6AGCAGAGGCCTTTGCTTCTCTGCCTACGTCCCCTTAGATGGGCAGCAGAG 
GCAACTCCCGCATCCTTTGCTCTGCCTGTCGGTGGTCAGAGCGGTGAGCGAGGTGGGTTGGAG 
ACTCAGCAGGCTCCGTGCAGCCCTTGGGAACAGTGAGAGGTTGAJ\GGTCATAACGAGAGTGGG 
AACTCAACCCAGATCCCGCCCCTCCTGTCCTCTGTGTTCCCGCGGAAACCAACCAAACCGTGC 
GCTGTGACCCATTGCTGTTCTCTGTATCGTGATCTATCCTCAACAACAACAGAAAAAAGGAAT 
AAAATATCCTTTGTTTCCT 
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MELVLVFLCSLLAPMVLASAAEKEKEMDPFHYDYQTLRIGGLVFAWLFSVGILLILSHRCKC 
SFNOKPRAPGDEEAQVENLITANATEPQKQRTEVQPSGGSLWNLRRLLEPLDANVDA 



WOttt/40466 



PCiytISO0/3267S 



435/550 

FIGURl 435 

GGTCCTTAgSSGCAGCAGCCGCCGCTACCAAGATCCTTCTGTGCCTCCCGCTTCTGCTCCTGC 
TGTCCGGCTGGTCCCGGGCTGG6CGA6CCGACCCTCACTCTCTTTGCTATGACATCACCGTCA 

TCCCTAAGTTCAGACCTGGACCACGGTGGTGTGCGGTTCAAGGCCAGGTGGATGAiyyiGACTT 
TTCTTCACTATGACTGTGGCAACAAGACAGTCACACCTGTCAGTCCCCTGGGGAAGAAACTAA 
ATGTCACAACGGCCTGGAAAGCACAGAACCCAGTACTGAGAGAGGTGGTGGACATACTTACAG 
AGCAACTGCGTGACATTCAGCTGGAGAATTACACACCCAAGGAACCCCTCACCCTGCAGGCAA 
GGATGTCTTGTGAGCAGAAAGCTGAAGGACACAGCAGTGGATCTTGGCAGTTCAGTTTCGATG 
GGCAGATCTTCCTCCTCTTTGACTCAGAGAAGAGAATGTGGACJIACGGTTCATCCTGGAGCCA 
GAAAGATGAAJlGAA/iAGTGGGAGAATGACAAGGTTGTGGCCATGTCCTTCCATTACTTCTCAA 
TGGGAGACTGTATAGGATGGCTTGAGGACTTCTTGATGGGCATGGACAGCACCCTGGAGCCAA 
GTGCAGGAGCACCACTCGCCATGTCCTCAGGCACAACCCAACTCAGGGCCACAGCCACCACCC 
TCATCCTTTGCTGCCTCCTCATCATCCTCCCCTGCTTCATCCTCCCTGGCATCTGAGGJ-iGAGT 
CCTTTAGAGTGACAGGTTAAAGCTGATACCAAAAGGCTCCTGTGAGCACGGTCTTGATCAAAC 
TCGCCCTTCTGTCTGGCCAGCTGCCCACGACCTACGGTGTATGTCCAGTGGCCTCCAGCAGAT 
CATGATGACATCATGGACCCAATAGCTCATTCACTGCCTTGATTCCTTTTGCCAACAATTTTA 
CCAGCAGTTATACCTAACATATTATGCAATTTTCTCTTGGTGCTACCTGATGGAATTCCTGCA 
CTTAAAGTTCTGGCTGACTAAACAAGAXATATCATTTTCTTTCTTCTCTTTTTGTTTGGAAAA 
TCAAGTACTTCTTTGAATGATGATCTCTTTCTTGCAAATGATATTGTCAGTAAAATAATCACG 
TTAGACTTCAGACCTCTGGGGATTCTTTCCGTGTCCTGAAAGAGAATTTTTAAATTATTTAAT 
AAGAAAAAATTTATATTAATGATTGTTTCCTTTAGTAATTTATTGTTCTGTACTGATATTTAA 
ATAAAGAGTTCTATTTCCCAAAAAAAAAAAAAAAAAA 
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FIGURE 436 

HAAAAATKILLCLPLLLLLSGWSRAGRADPHSLCYDITVIPKFRPGPRWCAVQGQVDEKTFLH 
Y DCGNKTVTPVS PLGKKLNVTTAWKAQN PVLREVVDILTEQLRDIQLENYT PKE PLTLQARMS 
CEQKAEGHSSGSWQFSFDGQIFLLFDSSKRMWTTVHFGARKMKEKWENDKVVAMSFHYFSMGD 
C IGWLEDFLMGMDSTLEPSAGAPLAMSSGTTQLRATATT LILCCLLI IL PC FI L PGI 
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FIGURE 437 

GTTCTCCTTTCCGAGCCAAAATCCCAGGCGATGGTGAfiTTATGAACGTGCCACACCI^gRAGCTCTTGTGGCAGG 

GTGCftGCCATCGCTGCTGCCGCCTCAGCCGGGCCCCAGAACTGCCCCTCCGTTTGCTCGTGCAGTAACCAGTTCA 
GCAAGGTGGTGTGCACGCGCCGGGGCCTCTCCGAG6TCCCGCAGGGTATTCCCTCGAACACCCGGTACCTC?>ACC 
TCATGGAGAACAACATCCAGATGATCCAGGCCGACACCTTCCGCCACCTCCACCACCTGGAGGTCCTGCAGTTGG 
GCAGGAACTCCATCCGGCAGATTGAGGTGGGGGCCTTCAACGGCCTGGCCAGCCTCAACACCCrGGAGCTGTTCG 
ACAACTGGCTGACftGTCATCCCTAGCGGGGCCTTTGAATACCTGTCCAAGCTGCGGGRGCTCTGGCTTCGCAACA 
ACCCrATri^SiAAG'"ATCCrCTf"TTArCCCTTCAACCGGGTGCCCTCGCr'CATCC3CC'^CGACr"'GG<:>GGAGC.CA 

■\m^;^(„A '"Cvi.'^A"' TCAr'-Ct. r-^^cZG'-G, TCCA TG«.^Pt » / '-V;CC-^ 1 CC" 

^TC^^f CTt.,t. T li^-^MiC'" I ^<LI C-^l AAG Llf^ ^CAT ^ i^L-iOU". CCTGA 

T'^rflGCCGA'" " It- < "^t. ..ClGTCTTCT'^Tt.C 

f^CCATCAOCTf" ! C b Aw' Gk,T^.^„^G lev \^i-lA<, ACC-'i AAdXi iC AAvr> '"CA rGTC 

ACATTCTGTGGCTAGCCTGGTGGCTTCGAGAGTATATACCCACCAATTCCACCTGCTGTGGCCGCTGTCftTGCTC 
CCATGCACATGCGAGGCCGCTACCTCGTGGAGGTGGACCAGGCCTCCTTCCAGTGCTCTGCCCCCTTCATCATGG 
ACGCACCTCGAGACCTCAACATTTCTGAGGGTCGGATGGCAGAACTTAAGTGTCGGACTCCCCCTATGTCCTCCG 
TGAAGTGGTTGCTGCCCAATGGGACAGTGCTCAGCCACGCCTCCCGCCACCCAAGGATCTCTGTCCTCAACGAC6 
GCACCTTGi^mCTTTTCCCACv'JTGCTGCTTTCAGACACTGGGGTGTACACATGCATGGTGACCAATGTTGCAGGCA 
ACTCC?:ACGCCTCGGCCTACCTC?uATGTGAGCACGGCTGAGCTTAnCACCTCCA3\CTACAGC?TCTTC^^^^ 
TAACAGTGGAGACCACGGAGATCTCGCCTGAGGACACAACGCGAAAGTACAAGCCTGTTCCTACCACGTCCACTG 
GTTACCAGCCGGCATATACCACCTCTACCACGGTGCTCATTCAGACTACCCGTGTGCCCAAGCAGGTGGCAGTAC 
CCGCGACAGACACCACTGACAAGATGCAGACCAGCCTGGATGAAGTCATGAAGACCACCAAGATCATCATTGGCT 
GCTTTGTGGCA6TGACTCTGCTAGCTGCCGCCATG'?TGATTGTGTTCTATAAACTTCGTAAGCGGCACCAGCAGC 
GGAGTACAGTCACAGCCGCCCGGACTGTTGAGATAATCCAGGfGGACGAAGACATCCCAGCAGCAACATCCGCAG 
CAGCAACAGCAGCTCCGTCCGGTGTATCAGGTGAGGGGGCAGTAGTGCTGCCCACAATTCATGACCATATTAACT 
ACAACACCTACAAACCAGCACATGGGGCCCACTGGACAGAAAACAGCCTG6GGAACTCTCTGCACCCCACAGTCA 
CCAC1^^1'C■TCTGAACC;T'^ATA'!^AATTCAGACCCATACCAAQGACAAGGTACAGGAAACTCAA/VI^ATGA 
CCCCCAAAAAACTTATAAAATGCAATAGAATGCACACAAAGACAGCAACTTTTGTACAGAGTGGGGAGAGACTTT 
TTCTTGTATAi"'GCTTATATATTAAGaX^imGGGCTGGTTAAAAAAAACAGATTATATTAAJ>Aa'T 
AGTCAAAACA 
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FIGURE 438 

MKLLWQVTVHHHTWmiLLPFVYLTAQVWILCiy\IAAAASAGPQNCPSVCSCSNQFSKVVCTR 
RGLSEVPQGIPSNTRYLNLMENNIQMIQADTFRHLHHLEVLQLGRKSIRQIEVGAFNGLASLN 
TLELFDNWLTVIPSGAFEYLSKLRELWLRNKPIESIPSYAFNRVPSLMRLDLGSLKKLEYISE 
GAFEGLFNLKYLNLGMCNIKDMPNLTPLVGLEELEMSGNHFPEIRPGSFHGLSSLKKLWVMNS 
QVSLIERNAFDGLASLVELNLAHNNLSSLPHDLFTPLRYLVELHLHHNPWNCDCDILWLAWWL 
REYIPTNSTCCGRCHAPMHMRGRYLVEVDQASFQCSAPFIMDAPRDLNISEGRMAELKCRTPP 
MSSVKWLLPNGTVLSHASRHPRISVLNDGTLNFSHVLLSDTGVYTCiyiVTNVAGNSNASAYLNV 
STAELNTSb3YSFFTTVTVETTEISPEDTTRKYKPVPTTSTGYQPAYTTSTTVLIQTTRVPKQV 
AVPATDTTDKMQTSLDEVMKTTKI I IGCFVAVTLLAAAMLIVFYKLRKRHQQRSTVTAARTVE 
IIQVDEDIPAATSAAATAAPSGVSGBGAVVLPTIHDHINYMTYKPAHGAHWTENSLGNSLHPT 
VTTI SEPY I IQTHTKDKVQETQ I 
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FIGURE 439 

GTCGAATCCAAATCACTCATTGTGAAAGCTGAGCTCACAGCCGAATAAGCCACCMSAGGCTG 
TCAGTGTGTCTCCTGATGGTCTCGCTGGCCCTTTGCTGCTACCAGGCCCATGCTCTTGTCTGC 
CCAGCTGTTGCTTCTGAGATCACAGTCTTCTTATTCTTAAGTGACGCT6CGGTAAACCTCCAA 
GTTGCCAAACTTAATCCACCTCCAGAAGCTCTTGCAGCCAAGTTGGAAGTGAAGCACTGCACC 
GATCAGATATCTTTTAAGAAACGACTCTCATTGAAAAAGTCCTGGTGGAAA2ASTGAAAAAAT 
GTGGTGTGTGACATGTAAAAATGCTCAACCTGGTTTCCAAAGTCTTTCAACGACACCCTGATC 
TTCACTAAAAATTGTAAAGGTTTCAACACGTTGCTTTAATAAATCACTTGCCCTGC 
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FIGURE 440 

MRLSVCLLMVSLALCCYQAHALVCPAVASEITVFLFLSDAAVNLQVAKLNPPPEALjfmKLEVK 
HCT DQI S FKKRLSLKKSWWK 
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GAACATTTTTAGTTCCCj?\AGGAATGTACATCAGCCCCACGGAAGCTAGGCCACCTCTGGGATG 
GGGTTGCTGGTTTAAAACAAACGCCAGTCATCCTATATAAGGACCTGACAGCCACCAGGCACC 
ACCTCCGCCAGGAACTGCAGGCCCACCTGTCTGCAACCCAGCTGAGGCCfifflSCCCTCCCCAGG 

GACCGTCTGCAGCCTCCTGCTCCTCGGCATGCTCTGGCTGGACTTGGCCATGGCAGGCTCCAG 
CTTCCTGAGCCCTGAACACCAGAGAGTCCAGCAGAGAAAGGAGTCGAAGAAGCCACCAGCCAA 
GCTGCAGCCCCGAGCTCTAGCAGGCTGGCTCCGCCCGGAAGA5GGAGGTCAAGCAGAAGGGGC 
AGAGGATGAACTGGAAGTCCGGTTCAACGCCCCCTTTGATGTTGGAATCAAGCTGTCAGGGGT 

TCAGTACCAGCAGCACAGCCAGGCCCTGGGGAAGTTTCTTCAGGACATCCTCTGGGAAGAGGC 
CAAAGAGGCCCCAGCCGACAAGTGATCGCCCACAAGCCTTACTCACCTCTCTCTAAGTTTAGA 
AGCGCTCATCTGGCTTTTCGCTTGCTTCTGCAGCAACTCCCACGACTGTTGTACAAGCTCAGG 
AGGCGAATAAATGTTCAAACTGTA 
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FIGURE 442 

MPSPGTVCSLLLLGMLWLDLAMAGSSFLSPEHQRVQQRKESKKPPAKLQPiRALAGWLRPEDGG 
QAEGAEDELEVRFNAPFDVGIKLSGVQYQQHSQALGKFLQDILWEEAKEAPADKO 
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FIGURE 443 

CGGCCACAGCTGGCATGCTCTGCCTGATCGCCATCCTGCTGTATGTCCTCGTCCAGTACCTCG 
TGAACCCCGGGGTGCTCCGCACGGACCCCAGATGTCAAGAATATSAACACGTGGCTGCTGTTC 
CTCCCCCTGTTCCCGGTGCAGGTGCAGACCCTGATAGTCGTGATCATCGGGATGCTCGTGCTC 
CTGCTGGACTTTCTTGGCTTGGTGCACCTGGGCCAGCTGCTCATCTTCCACATCTACCTGAGT 
ATGTCCCCCACCCTAAGCCCCCGATCCCCCCAAGGCTGGGTGGTCAGAGCTGCTCATCTTACA 
CCTCTACTTGAGTATGTCCCTAACCCTGAGCCCCCCACGCCTGGGGCCAGAGTCTTTGTCCCC 
CGTGTGCGCATGTGTTCAGGGTCAGCCTCTCCCAGAAGTGAGATCATGGACAAAAAGGGCAAA 
TCACAGGAAGAAATTAAATCdATGAGGACCCAGCAGGCCCAGCAAGAAGCTGAACTCACGCCG 
AGACCTGCAGGAGTGGTGCCAGGTGCTTGA/i.GTAAC\AAGTTTAAAATGTTCAGAGAC^\ATGGA 
ATGGAATCTATTAGGCAAGAACAGGACATTATGAAATAAGGACAGGTGGACTTCCAAAAACAC 
AAGTAGAAATTCTAACAATGAAATATATTACAGGCAGGTCACCCACTAACCAJ^CAACTGAAG 
CGAGAGCTGTGGTCTTGCTTGGTCTCACAGTGGGCACAGCGGTAGGCGGTCAGTCATGTTGCT 
GAACGACGGAGGGTAAACTCCCCAGCCCCAAGAAAACCTGTGTTGGAAGTAACAACAACCTCC 
CTGCTCCTGGCACCAGCCGTTTTGGTCATGGTGGGCCAGCTGCAAAGCGTCTTCCATTCTCTG 
GGCAGTGGTGGCCCCGAGGCTGTGGCCTCTCAGGGGGTTTCTGTGGACACGGGCAGCAGAGTG 
TGTCCAGGCCAGCCCCCAAGAATGCCCTGCTCCTGACAGCTTGGCCAACCCCTGGTCAGGGCA 
GAGGGAGTTGGGTGGGTCAGGCTCTGGGCTCACCTCCATCTCCAGAGCATCCCCTGCCTGCAG 
TTGTGGCAAGAACGCCCAGCTCAGAATGAACACACCCCACCAAGAGCCTCCTTGTTCATAACC 
ACAGGTTACCCTACAAACCACTGTCCCCACACAACCCTGGGGATGTTTTAAAACACACACCTC 
TAACGCATATCTTACAGTCACTGTTGTCTTGCCTGAGGGTTGAATTTTTTTTAATGAAAGTGC 
AATGAAAATCACTGGATTAAATCCTACGGACACAGAGCTGAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAA 
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FIGURE 444 

MNTWLLFLPLFPVQVQTLIVVIIGMLVLLLDFLGLVHLGOLLIFHIYLSMSPTLSPRSPQGWV 
VRAAHLTPLLEYVPNPEPPTPGARVFVPRVRMCSGSASPRSEIMDKKGKSOEEIKSMRTQQAQ 
QEAELTPRPAGVVPGA 
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FIGURE 445 

AGGCGGGCAGCAGCTGCAGGCTGACCTTGCAGCTTGGCGGi^ATG<3ACTGGCCTC.%CAACCTGC 
TGTTTCTTCTTACCATTTCCATCTTCCTGGGGCTGGGCCAGCCCAGGAGCCCCAAAAGCAAGA 

GGAAGGGGCAAGGGCGGCCTGGGCCCCTGGCCCCTGGCCCTCACCAGGTGCCACTGGACCTGG 
TGTCACGGATGAAACCGTATGCCCGCATGGAGGAGTATGAGAGGAACATCGAGGAGATGGTGG 
CCCAGCTGAGGAACAGCTCAGAGCTGGCCCAGAGAAAGTGTGAGGTCAACTTGCAGCTGTGGA 
TGTCCAACAAGAGGAGCCTGTCTCCCT6GGGCTACAGCATCAACCACGACCCCAGCCGTATCC 
CCGTGGACCTGCCGGAGGCACGGTGCCTGTGTCTGGGCTGTGTGAACCCCTTCACCATGCAGG 
AGGACCGCAGCATGGTGAGCGTGCCGGTGTTCAGCCAGGTTCCTGTGCGCCGCCGCCTCTGCC 
CGCCACCGCCCCGCACAGGGCCTTGCCGCCAGCGCGCAGTCATGGAGACCATCGCTGTGGGCT 
GCACGTGCATCTTC TGAA TCACCTGGCCCAGAfiGCCAGGCCAGCAGCCCGAGACCATCCTCCT 
TGCACCTTTGTGCCAAGA?\AGGCCTATGAAAAGTAAACACTGACTTTTGAAAGCAAG 
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FIGURE 446 

MDWPHNLLFLLTISIFLGLGQPRSPKSKRKGQGRPGPLAPGPHQVPLDLVSRMKPYARMEEYE 
RNIEEMVAQLRNSSELAORKCEVNLQLWMSNKRSLSPWGYSINHDPSRIPVDLPEARCLCLGC 
VNPFTMQEDRSMVSVPVFSQVPVRRRLCPPPPRTGPCRQRAVMETIAVGCTCIF 

Important feattares: 
Signal peptide: 

amino acids 1-20 

^Sf-giyeosyiation site, 

amino acids 75-78 

Homologous region to Ilt-l? 

amino acids 96-180. 
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FIGURE 441 

GGAGTGCAGATGGCATCCTTCGGTTCTTCCAGACAAGCTGCAAGACGCTGACCMSGCCAAGA 
TGGAGCTCTCGAAGGCCTTCTCTGGCCAGCGGACACTCCTATCTGCCATCCTCAGCATGCTAT 
CACTCAGCTTCTCCACAACATCCCTGCTCAGCAACTACTGGTTTGTGGGCACACAGAAGGTGC 
CCAAGCCCCTGT6CGAGAAAGGTCTGGCAGCCAAGTGCTTTGACATGCCAGTGTCCCTGGATG 
GAGATACCAACACATCCACCCAGGAGGTGGTACAATACAACTGGGAGACTGGGGATGACCGGT 
TCTCCTTCCGGAGCTTCCGGAGTGGCATGTGGCTATCCTGTGAGGAAACTGTGGAAGAACCAG 
GGGAGAGGTGCCGAAGTTTCATTGAACTTACACCACCAGCCAAGAGAGGTGAGAAAGGACTAC 
TGGAATTTGCCACGTTGCMGGCCCATGTCACCCCACTCTCCGATTTGGAGGGAAGCGGTTGA 
TGGAG.AAGGCTTCCCTCCCCTCCCCTCCCTTGGGGCTTTGTGGCAAAAATCCTATGGTTATCC 
CTGGGAACGCAGATCACCTACATCGGACTTCAATTCATCAGCTTCCTCCTGCTACTAACAGAC 
TTGCTACTCACTGGGAACCCTGCCTGTGGGCTCAAACTGAGCGCCTTTGCTGCTGTTTCCTCT 
GTCCTGTCAGGTCTCCTGGGGATGGTGGCCCACATGATGTATTCAC?iAGTCTTCCAAGCGACT 
GTCAACTTGGGTCCAGAAGACTGGAGACCACATGTTTGGAATTATGGCTGGGCCTTCTACATG 
GCCTGGCTCTCCTTCACCTGCTGCATGGCGTCGGCTGTCACCACCTTCAACACGTACACCAGG 
ATGGTGCTGGAGTTCAAGTGCAAGCAia^TAAGAGCTTCAAGGAAAACCCGAACTGCCTACCA 
CATCACCATCAGTGTTTCCCTCGGCGGCTGTCAAGTGCAGCCCCCACCGTGGGTCCTTTGACC 
AGCTACCACCAGTATCATAATCAGCCCATCCACTCTGTCTCTGAGGGAGTCGACTTCTACTCC 
GAGCTGCGGAACAAGGGATTTCAAAGAGGGGCCAGCCAGGAGCTGAAAGAAGCAGTTAGGTCA 
TCTGTAGAGGAAGAGCAGTGTTAGGAGTTAAGCGGGTTTGGGGAGTAGGCTTGAGCCCTACCT 
TACACGTCTGCTGATTATCAACATGTGCTTAAGCCAACATCCGTCTCTTGAGCATGGTTTTTA 
GAGGCTACGAATAAGGCTATGAATAAGGGTTATCTTTAAGTCCTAAGGGATTCCTGGGTGCCA 
CTGCTCTCTTTTCCTCTACAGCTCCATCTTGTTTCACCCACCCCACATCTCACACATCCAGAA 
TTCCCTTCTTTACTGATAGTTTCTGTGCCAGGTTCTGGGCTA3mCCATGGAGATAAAAAGAAG 
AGTAAAATACACTTCCCGACCTT.MkGGATCTGAAA 
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FIGURE 448 

MAKMELSKAFSGQRTLLSAILSMLSLSFSTTSLLSNYWFVGTQKVPKPLCEKGLAAKCFDMPV 

SLDGDTNTSTQEWQYNWETGDDRFSFRSFRSGMWLSCSETVEEPGERCRSFIELTPPAKRGE 
KGLLEFATLQGPCHPTLRFGGKRLMEKASLPSPPLGLCGKNPMVIPGNADHLHRTSIHQLPPA 
TNRLATHWEPCLWAQTERLCCCFLCPVRSPGDGGPHDVFTSLPSDCQLGSRRLETTCLELWLG 
LLHGLALLHLLHGVGCHHLQHVHQDGAGVQVQA 
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FIGURE 449 



CCCaCGCGTCCGCCCACGCGTCCGCCCACGCGTCCGCCCACGCGTCCGCCCACGCGTCCGCCCACGCGTCCGCCC 
ACGCGTCCGGTGCJy^GCTCGCGCCGCACACTGCCTGGTGGAGGGAAGGAGCCCGGGCGCCTCTCGCCGCTCCCCG 
CfiCCOCCGTCCGCACCTCCCC»CCGCCCGCCGCCCGCCGCCCGCCGCCC(^CAAAGCA?GAGTGAGCCCGCTCTCi 
GCAGCTGCCCGGGGCGCGAATGGCAGGCTGTTTCCGCGGAGTiijymGGTGGCGCCX^GTCRGTGGTCGTTTCCAAT 
GACGGACATTMCCAGACTGTCAGATCX'TGGGGAGTCGCGAGCCCCGAGTTTGGAGTTTTTTCCCCCCACA.".CGT 
CACAGTCCGAACTGCAGAGGGAAAGGAAGGCGGCAGGAAGGCGAAGCTCGGGCTCCGGCACGTAGTTGGGAAft.CT 
TGCGGGTCCTAGAAGTCGCCTCCCCGCCTTGCCGGCCGCXXTTGCA-GCCCCGAiGCCGAGCAGCAAAGTGAGACAT 
TGTGCGCCrGCCAGATCCGCCGGCCGCGGACCGGGGCTGCCTCGGA?ACACAGAGGGGTCTTC'rGTCGCCCTGCA 
TATAATTAGCCTGCaCACAAAGGGAGC7\GCTGAATGGAGGTTGTCACTCTCTGGAAAAGGAT'rTCTGAGCGAGCG 
CTl^CC?iATGGACATTCTCCAGTCTCTCTGGAAAGATTC?CGCTAATCGATTTCCTGCTGCTCGGTCTCTGTCTAT 
ACTGGCTGCTGAGGAGGCCCTCGGGGGTGGTCTTGTGTCTGCTGGGGGCGTGCTTTCAGATGGTGCCCGCCGCCC 
CCAGCGGGTGCCCGCAGCTGTGGGGGTGGGAGGGGCGGCTGCTGTACTGCGAGGCGCTCAii.CC'rCACCGAGGCGC 
CCCACAACCTGTCCGGCCTGCTGGGCTTGTCCCTGCGCTACAACAGCCTCTCGGAGCTGCGCGCCGGCCAGTTCA 
CGGGGTTAATGCAGCTCACGTGGCTCTATG'rGGATCACAATCAGATCTGCTCCGTGCAGGGGGACGCCTTTCAGA 
AAGTGCGCCGAGTTAAGGAACICAX-GGTGAGTTCGAACCAGATCACCCAACTGCCCAACACCACCTTCCGGCCCA 
TGCCCAACCTCCGCAGCGTGGACCTCTCGTACAACAAGCTGCAGGCGCTCGCGCCCGACCTCTTCCACGGGCTGC 
GGAAGCTCACCACGCTGCATATGCGGGCCAACGCCATCCAGTTTGTGCCCGTGCGCATCTTCCAGGACTGCCGCA 
GCCTCAAGTTTCTCGACATCGGATACAATCASCTCAAGAGTCTGGCGCGCAACTCTTTCGCCGGCTTGTTTAAGC 
TCACCGAGCTGCACCTCGAGCACAACGACTTGGTCAAGGTGAACTTCGGCCACTTCCCGCGCCTCATCTCCCTGC 
ACTCGCTCTGCCTGCGGAGGAACAAGGTGGC-CATTGTGGTCAGCTCGCTGGACTGGGTTTGGAACCTGGAGAAAA 
TGGACTTGTCGGGCAACGAGATCGAGTAC:-;rGG-^GCGOCATGTOTTCCACACCGTGCCGCACCTGCAGTCCCTGC 
AGCTGGACTCCAACCGCCTCACC;TArATC.GAG.-;r'~CGGATGOTCAACTCTTGGAAGTCCCTGACAAGCATCACCC 
TGGCCGGGAACCTGTGGGATTGCGrGGC:GC:AACGTGT:;5r:^;:c:c:TAGCCTCGTGGCTCAGCAACTTCCAGGGGCGCT 
ACGATGGC?>ACTTGCAGTG(:GC'CAGG-;;CGGAGTACGCACAGGGCGAGGAGG'rCCTGCACGCCGTGTACGCCTTCC 
ACCTGTGCGAGGATGGGGCCX^AGCCCACCAGCGGCCACCTGCTCTCGGCCGTCACCAACCGCAGTGJ^TCTGGGGC 
GGCCTGCCAGCTCGGCCACCACGCTCGCGGACGGCGGGGAGGGOCAGCACGACGC:CACATTG<;AGOCTGCCACCG 
TGGCTCTTCCAGGCGGCGAGCA0GGCGAGAAGGCCGTGCAGA?GCACAAG-5TGGT(:ACGGG':'ACCATGGCCGTCA 

tcttctccttcgtcatcgtggtcctc;gtgctctacgtgtcgtggaagtgtttccx7-.gcgagcctcaggcagctca 

gacag'rgctttcrix:ag;5cagc'gcaggaaggaaaagcagaaacagaccatgcarcagatggct\-;c\:atctctqccc 

aggaatactacgttgattacaaaccgaaccacattgagggagccctggtgatgatraa(;f;ag,t»tgggtcgt(r^^^ 

g(;tgcgaccagcagcccgcgaggga;vrgcgaggtgt^ttctcccagtggctctc."j^ccc;v;xiggctacgasj^^^ 

cgcctgggcaggcgggacgggccggcgggcaccaggctggggtctccttgtctgtgctctgatatgctccttgac 

TGAAACTTTAAGGGGATCTCTCCCAGAGACTTGACAT?TTAGCTTTATTGTG-TCTTAAAJ!iACA.AAAGCGAATTAA 
AACACAACAAAAAACCCCACCCCACAACCTTCAGGACAGTCTATCTTAAATTTCATATGAGAACTCCTTCCTCCC 
TTT6AAGATCTGTCCATATTCAGGAATCTGAGAGTGTAAAAAAGGTGGCCATAAGACAGAGAGAGAATAATCGTG 
CTTTGTTTTATGCTACTCCTCCCACCCTGCCCATGATTAAAGATCATGTATGTAGfiAGATCTTAAGTCCATACGC 
ATTTCATGfU\GAACCATTGGAAAGAGGAATCTGCAAT-CTGGGAGCTTAAGAGC.A?ATG.ATGACCATAGAAAGC;TA 
TGTTCTTACTTTGTGTGTGTGTCTGTATGTTTCTGCGTTGTGTGTCTTTGTAGGCAAGCAAACGTTGTCTACACA 
»J\CGGGAATTTAGCTCACATCATTTCATGCCCC;TGTGGGTf:TAGGTCTGGAGATTGGTGGGG6GAGGTGGGGGGA 
AACGGC:AGGAAl^AAGGGA^ii5^GTGGTAGTTI"l'AACTA.^i.GGTTTTGTAACftCTTGAAATCTTTTCTTTCTCAAATTA 
ATTATCTTTAAGCTTCAAGAAACTTGCTCTGACCCCTCTAAGCA/'lhCTACTAAGCATTTAAAAGAGAATCTAATT 
li ^vA i«C <- i ii f/lt- ! 

gaacttaaggccagaattcacgtctcgtcctgggcattgtgatggat7:gacc(;tc;catttgcagtaccttcccag 
ctgattaaagttcagcagtggtattgaggtttttcgaatatttataxagaaaaaaagtcttttcacatgacaaat 
gacfictgtcacaccagtcttaggcctrgtagttttttaggttggaccagaggaa,gcaggttaaatgagacctgtc 
ctgtgctgcactcagaaaajmtaggcagtccctgatgctcagatcttagccttgatattaatagttgagaccacc 
tacccaca;i;tgcagcctatactcccaagactacaaagttaccatcgcaaaggaaaggttattccagtaaaaggaa 
atagttttctcaaccattt/kaaaatattcttctgaactcatc.a<'ij\glvagaagagccccc;ij\ccttttctctctgc 
cttcaagaaggcagagat'rrggtalxjatttagcatcajt^caacacatttatgagtatatgtaagtaatcagagggg 
caaatgccacttgttattcctcccaagttttccaagcaagtacacacagatctctggtaggattaggggccactt 
gtgtttccggcttattttagtcgacttgtcagcaa6tttgatgcctagtctatctgacatggcccagtagaacag 

GGCATTGATGGATCACATGAGATGGTAGAAGGAACATCATCACATACCCCTCTCACAGAGAAAATTATCAAAGAA 
CCAGAAATTATATCTGTTTTGGAGCAAGAGTGTCATAATGTTTCAGGGTAGTCAAAATAAACATAAATTATCTCC 
TCmGATGAGTGGCGATGTTGGCTGATTTGGGTCTGCCATTGACAGAATGTCAAATAAAAAGGAATTAGCTAGAA 
TATGACCATTAAATGTGCTTCTGAAATATATTTTGAGATAGGTTTAGAATGTCA 
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FIGURE 450 

MDFLLLGLCLYWLLRRPSGVVLCLLGACFQMLPAAPSGCPOl.CRCEGRLLyCEALNLTEi^PHS 
LSGLLGLSLRYNSLSELRAGQFTGLMQLTWLYLDHNHICSVQGDAFQKLRRVKELTLSSNQIT 
QLPNTTFRPMPNLRSVDLSYNKLQALAPDLFHGLRKLTTLHMRANAIOFVPVRIFQDCRSLKF 
LDIGYNQLKSLARNSFAGLFKLTELHLEHNDLVKVNFAHFPRLISLHSLCLRRNKVAIVVSSL 
DWVWNLEKMDLSGNEIEYMEPHVFETVPHLQSLQLDSNRLTYIEPRILNSWKSLTSITLAGNL 
WDCGRNVCALASWLSKFQGRyDGHLQCASPEYAQGEDVLDAVYAFHLCEDGAEPTSGHLLSAV 
TNRSDLGPPASSATTLADGGEGQHDGTFE PATVALPGGEHAENAVQ I HKVVTGTMALI FS FL I 
VVLVLYVSWKCFPASLRQLRQCFVTQRRKQKQKQTMHQMAAMSAQEYYVDYKPNHIEGALVII 
KEYGSCTCHQQPARECEV 
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FIGURE 451 

TTGAGCGCAGGTGAGCTCCTGCGCGTTCCGGGGGCGTTCCTCCAGTCACCCTCCCGCCGTTAC 
CCGCGGCGCGCCCG/lGGGAGTCTCCTCCAGACCXTCCCTCCCGTTGCTCCAAi^CTAATACGGA 

ctgaacggatcgctgcgagggtgggagaga.aaa.ttagggggagaaaggacagagagagcaact 
accatgcataggcagatagattatcttacactgaa-:tgatcaagtactttgaaaatgacttcg 
a^iatttatcttggtgtccttcatacttgctgcactgagtctttcaaccaccttttctctccaia 
ctagaccagcaaaaggttctactagtttcttttgatggattccgttgggattacttatataaa 
gttccaacgccccattttcattatattatgaaatatggtgttcacgtgaagcaagttactaat 
gtttttattacaaaaacctaccctaaccattatactttggtaactggcctctttgcagagaat 
catgggattgttgcaaatgatatgtttgatcctattcggaacaaatctttctccttggatcac 
atgaatatttatgattccaagttttgggaagaagcgacaccaatatggatcacaaaccagagg 
gcaggacatactagtggtgcagccatgtggcccggaacagatgtaaaaatacataagcgcttt 
cctactcattacatgccttacaatgagtcagtttcatttgaagatagagttgccaaaattgtt 
gaatggtttacgtcaaaagagcccataaatcttggtcttctctattgggaagaccctgatgac 
atgggccaccatttgggacctgacagtccgctcatggggcctgtcatttcagatattgacaag 
aagttaggatatctcatacaaa.tgctgaaaaaggcaaagttgtggaacactctgaacctaatc 

ATCACAAGTGATCATGGAATGACGCAGTGCTCTGAGGA?iAGGTTAATAGAJ\CTTGACCAGTAC 
CTG GATA AAG ACC AC T AT ACCCTGAT7GATC AAT CT C CAG T AGC AGCC AT CTTGC CAAAAG AA 
GGTAAATTTGATGAAGTCTATG-AAGCACTAACTCACGCTCATCCTAATCTTACTGTTTACAAA 
AAAGA.AGACGTTCCAGAAAGGTGGCATTACAAATACAACAGTCGAATTCAACCAATCATAGCA 
GTGGCTGATGAAGGGTGGCACATTTTACAGAATAIAGTCAGATGACTTTCTGTTAGGCAACCAC 
GGTTACGATAATGCGTTAGCAGATATGCATCCAATATTTTTAGCCCATGGTCCTGCCTTCAGA 
AAGAATTTCTCAAAAGAAGCCATGAACTCCACAGATTTGTACCCACTACTATGCCACCTCCTC 
AATATCACTGCCATGCCACACAATGGATCATTCTGGAATGTCCAGGATCTGCTCAATTCAGCA 
ATGCCAAGGGTGGTCCCTTATACACAGAGTACTATACTCCTCCCTGGTAGTGTTAAACCAGCA 
GAATATGACCAAGAGGGGTCATACGCTTATTTCATAGGGGTCTCTCTTGGCAGCATTATAGTG 
ATTGTATTTTTTGTAATTTTCATTAAGCATTTAAT T • ■ A AO ■: '.: aaatacctgccttacaagat 
ATGCATGCTGAAATAGCTCAACCATTATTACAAGCCTM'^'<'^"TACTTTGAAGTGGATTTGCAT 

attgaagtggar-vattccataattatgtcagtgtttaaaggtttcaaattctgggaaaocagtt 
ccaaacatctgcagaaa.ccattaagcagttacatatttaggtatacacacacacacacacaca 
cacatacacacacaoggacca.aaatacttacacctgca.aaggaa'raaagatgtt"-;agagtatgt 
ctccattgttcactgtagcatagggatagataagatcctgctttatttggacttc;gcgcagat 

AATGTATAT AT T TAGC AJIC T T T GO AC T ATGT AA^AGTACCTT AT AT AT TGCACTT T AAAT TTCT 

ctcctgatgggtactttaatttgaaat'gcactttatggacagttatgtcttataacttgattg 
aaaatgaoaactttttgcacccatgtcaca;aaatacttgttacgcattgttca^^actg^vagga 
a/\tttctaatai\tcccgaataatgaacataga.aritctatctccataaattgagagaagaagaa 
ggtgataagtgttgaaaattaaatgtgataacctttgivaccttgaattttggagatgtattcc 

CAACAGCAGAATGCAACTGTGGGCATTTCTTGTCTTATTTCTTTCCAGAGAACGTGGTTTTCA 
TTTATTTTTCCCTCAAAAGAGAGTCAAATACTGACAGATTCGTTCTAAATATATTGTTTCTGT 
CATAAAATTATTGTGATTTCCTGATGAGTCATATTACTGTGATTTTCATAATAATGAAGACAC 
CATGAATATACTTTTCTTCTATATAGTTCAGCAATGGCCTGAATAGAAGCAACCAGGCACCAT 
CTCAGCAATGTTTTCTCTTGTTTGTAATTATTTGCTCCTTTGAAAATTAAATCACTATTAATT 
ACATTAAAAATCAAATTGGATAAAAAAAAAAAAAAAAAAA 
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FIGURE 452 

MTSKFILVSFILAALSLSTTPSLQLDQQKVLLVSPDGFRWDYLYKVPTPHFHYIMKYGVHVKQ 
VTNVFITKTYPNHYTLVTGLFAENHGIVANDMFDPIRKKSFSLDHMNIYDSKFWEEATPIWIT 
NQRAGHTSGAAMWFGTDVKIHKRFPTHYMPYNESVSFEDRVAKIVEWFTSKEPINLGLLYWED 
PDDMGHHLGPDSPLMGPVISDIDKKLGYLIQMLKKAKLWNTLNLIITSDHGMTQCSEERLIEL 
DQYLDKDHYTLIDQSPVAAILPKEGKFDEVYEALTHAHPNLTVYKKEDVPERWHYKYJJSRIQP 
IIAVADEGWHILQNKSDDFLLGNHGYDNALADMHPIPLAHGPAB'RKNFSKEAMKSTDLYPLLC 
HLLSITAMPHNGSFiSfNVQDLLNSAMPRVVPYTQSTILLPGSVKPAEYDQEGSYPYFIGVSLGS 
I IVIVFFVI FIKHLIHSQIPALQDMHAEIAQPLLQA 

Important features: 
Signal Peptide: 

amino acids 1-22 

TransmeoBbrane Domain: 

amino acids 429-452 

K-glycosylation sites: 

amino acids 101-104, 158-161, 292-295, 329-332, 362-365, 369-372, 
382-385, 389-392 

Somatomedin B Domain: 

amino acids 69-85 

S-ulfatase protein Region: 

amino acids 212-241 
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FIGURE 453 

GGCCGCCTGGAATTGTGGGA6TTGTGTCT6CCACTCGGCTGGCGGAGGCCGAAGGTCCGTGAC 

TATSGCTCCCCAGAGCCTGCCTTCATCTAGGATGGCTCCTCTGGGCATGCTGCTTGGGCTGCT 

GATGGCCGCCTGCTTCACCTTCTGCCTCAGTCATCAGMCCTGAAGGAGTTTGCCCTGACCAA 

CCCAGAGAAGAGCAGCACCAAAGAAACGGAGAGAAAAGAAACCAAAGCCGAGGAGGAGCTGGA 

TGCCGAAGTCCTGGAGGTGTTCCACCCGACGCATGAGTGGCAGGCCCTTCAGCCAGGGCAGGC 

TGTCCCTGCAGGATCCCACGTACGGCTGAATCTTCAGACTGGGGAAAGAGAGGCAAAACTCCA 

ATATGAGGACAAGTTCCGAAATAATTTGAAAGGCAAAAGGCTGGATATCAACACCAACACCTA 

CACATCTCAGGATCTCAAGAGTGCACTGGCA.^AJ\TTCAAGGAGGGGGCAGAGATGGAGAGTTC 

AAAGGAAGACAAGGCAAGGCAGGCTGAGGT/iAAGCGGCTCTTCCGCCCCATTGAGGAACTGAA 

GAAAGACTTTGATGAGCTGAATGTTGTCATTGAGACTGACATGCAGATCATGGTACGGCTGAT 

CAACAAGTTCAATAGTTCCAGCTCCAGTTTGGiViGAGAAGATTGCTGCGCTCTTTGATCTTGA 

ATATTATGTCCATCAGATGGACAATGCGCAGGACCTGCTTTCCTTTGGTGGTCTTCAAGTGGT 

GATCAATGGGCTGAACAGCACAGAGCCCCTCGTGAAGGAGTATGCTGCGTTTGTGCTGGGCGC 

TGCCTTTTCCAGCAACCCCAAGGTCCAGGTGGAGGCCATCGAAGGGGGAGCCCTGCAGAAGCT 

GCTGGTCATCCTGGCCACGGAGCAGCCGCTCACTGCAAAGAAGAAGGTCCTGTTTGCACTGTG 

CTCCCTGCTGCGCCACTTCCCCTATGCCCAGCGGCAGTTCCTGAAGCTCGGGGGGCTGCAGG'T 

CCTGAGGACCCTGGTGCAGGAGAAGGGCACGGAGGT6CTCGCCGTGCGCGTGGTCACACTGCT 

CTACGACCTGGTCACGGAGAAGATGTTCGCCGAGGAGGAGGCTGAGCTGACCCAGGAGATGTC 

CCCAGAGAAGCTGCAGCAGTATCGCCAGGTACACCTCCTGCCAGGCCTGTGGGAACAGGGCTG 

GTGCGAGATCACGGCCCACCTCCTGGCGCTGCCCGAGCATGATGCCCGTGAGAAGGTGCTGCA 

GACACTGGGCGTCCTCCTGACCACCTGCCGGGACCGCTACCGTCAGGACCCCCAGCTCGGCAG 

GACACTGGCCAGCCTGCAGGCTGAGTACCAGGTGCTGGCCAGCCTGGAGCTGCAGGATGGTGA 

GGACGAGGGCTACTTCCAGGAGCTGCTGGGCTCTGTCAACAGCTTGCTGAAGGAGCTGAGATG 

AGGCCCCACACCAGGACTGGACTGGGATGCCGCTAGTGAGGCTGAGGGGTGCCAGCGTGGGTG 

GGCTTCTCAGGCAGGAGGACATCTTGGCAGTGCTGGCTTGGCCATTAAATGGAAACCTGAAGG 

CCAAAAAJ^jyyyyyyiAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 454 

MAPQSLPSSRMAPLGMLLGLLMAACFTFCLSHQNLKEFALTNPEKSSTKETERKETKAEEELD 
AEVLSVFHPTHEWQALQPGQAVPAGSHVRLNLQTGEREAKLQYEDKFRNNLKGKRLDINTNTY 
TSODLKSALAKFKEGAEMESSKSDKARQAEVKRLFRPIEELKKDFDELNVVIETDMQIMVRLI 
NKFNSSSSSLEEKIAALFDLEYYVHQMDNAQDLLSFGGLQVVIMGLNSTEPLVKEYAAFVLGA 
AFSSNPKVQVEAIEGGALQKLLVILATEQPLTAKKKVLFALCSLLRHFPYAQRQFLKLGGLQV 
LRTLVQEKGTEVLAVRVVTLLYDLVTEKMFAEEEAELTQEMSPEKLQQYRQVHLLPGLWEOGW 
CEITAHLLALPEHDAREKVLQTLGVLLTTCRDRYRQDPQLGRTLASLQAEYQVLASLELQDGE 
DE G Y FQELLGS VN S LLKE'LR 

Important features; 
Signal peptide: 

amino acids 1-29 

Hypothetical YJL126w/YLR3Slc/yhaX family protein, 

amino acids 364-373 

N-glycosylation site. 

amino acids 193-197, 236-240 

N~myristoylation site. 

amino acids 15-21, 19-25, 234-240, 251-257, 402-408, 451-457 



Homologous region SLSl protein. 

amino acids 68-340 
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FIGURE 455 

GCCCCAGGGAGCAGTGGGTGGTTATAACTCAGGCCCGGTGCCCAGAGCCCAGGAGGAGGCAGT 
GGCCAGGAAGGCACA6GCCTGAGAAGTCTGCGGCT6AGCTGGGAGCAAATCCCCCACCCCCTA 
CCTGGGGGACAGGGCAAGTGAGACCTGGTGAGGGTGGCTCAGCAGGCAGGGAAGGAGAGGTGT 
CTGTGC6TCCTGCACCCACATCTTTCTCTGTCCCCTCCTTGCCCTGTCTGGAGGCTGCTAGAC 
TCCTATCTTCTGAATTCTATAGTGCCTGGGTCTCAGCGCAGTGCCGATGGTGGCCCGTCCTTG 
TGGTTCCTCTCTACCTGGGGAAATAAGGTGCAGCGGCCATGGCTACAGCAAGACCCCCCTGGA 
TGTGGGTGCTCTGTGCTCTGATCACAGCCTTGCTTCTGGGGGTCACAGAGCATGTTCTCGCCA 
ACAATGATGTTTCCTGTGACCACCCCTCTAACACCGTGCCCTCTGGGAGCAACCAGGACCTGG 
GAGCTGGGGCCGGGGAAGACGCCCGGTCGGATGACAGCAGCAGCCGCATCATCAATGGATCCG 
ACTGCGATATGCACACCCAGCCGTGGCAGGCCGCGCTGTTGCTAAGGCCCJVACCAGCTCTACT 
GCGGGGCGGTGTTGGTGCATCCACAGTGGCTGCTCACGGCCGCCCACTGCAGGAAGAAAGTTT 
TCAGAGTCCGTCTCGGCCACTACTCCCTGTCACCAGTTTATGAAiTCTGGGCAGCAGATGTTCC 
AGGGGGTCAAATCCATCCCCCACCCTGGCTACTCCCACCCTGGCCACTCTAACGACCTCATGC 
TCATCAAACTGAACAGAAGAATTCGTCCCACTAAAGATGTCAGACCCATCAACGTCTCCTCTC 
ATTGTCCCTCTGCTGGGACAAAGTGCTTGGTGTCTGGCTGGGGGACAACCAAGAGCCCCCAAG 
TGCACTTCCCTAAGGTCCTCCAGTGCTTGAATATCAGCGTGCTAAGTCAGAAAAGGTGCGAGG 
ATGCTTACCCGAGACAGATAGATGACACCATGTTCTGCGCCGGTGACAAAGCAGGTAGAGACT 
CCTGCCAGGGTGATTCTGGGGGGCCTGTGGTCTGCAATGGCTCCCTGCAGGGACTCGTGTCCT 
GGGGAGATTACCCTTGTGCCCGGCCCAACAGACCGGGTGTCTACACGAACCTCTGCAAGTTCA 
CCAAGTGGATCCAGGAAACCATCCAGGCCAACTCCTGAGTCATCCCAGGACTCAGCACACCGG 
CATCCCCACCTGCTGCAGGGACAGCCCTGACACTCCTTTCAGACCCTCATTCCTTCCCAGAGA 
TGTTGAGAATGTTCATCTCTCCAGCCCCTGACCCCATGTCTCCTGGACTCAGGGTCTGCTTCC 
CCCACATTGGGCTGACCGTGTCTCTCTAGTTGAACCCTG6GAACAATTTCCAAAACTGTCCAG 
GGCGGGGGTTGCGTCTCAATCTCCCTGGGGCACTTTCATCCTCAAGCTCA6GGCCCATCCCTT 
CTCTGCAGCTCTGACCCAAATTTAGTCCCAGAAATAAACTGAGAAGTGGAAAAAAAAA 
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FXaURE 456 

MATARPPWMWVLCALITALLLGVTEHVLANNDVSCDHPSNTVPSGSNQDLGAGAGEDARSDDS 
SSRIINGSDCDMHTQPWQAALLLRPNQLYCGAVLVHPQWLLTAAHCRKKVFRVRLGHYSLSPV 
YESGQOMFQGVKSIPHPGYSHPGHSNDLMLIKLNRRIRPTKDVRPINVSSHCPSAGTKCLVSG 
WGTTKSPQVHFPKVLQCLNISVLSQKRCEDAyPRQIDDTMFCAGDKAGRDSCQGDSGGPVVCN 
GSLQGLVSWGDYPCARPNRPGVYTNLCKFTKWIOETIQA«S 
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FIGUBK 451 

gcagtc/-grgacttcccctgcccctcgctggC:A.aa:-.^;\;;oTc'-. ;-g.v<tgccttttagtgcc i"rG'rT'!?G'.;TGAACT 
agctcacagtagcccggcc-gcccagggcaatccga ■■ .vp-. i i :cag?ctcr\ccgctgt.?»gg-a.atccagatg-:agg 
ccaagtacagcagcacgagggacatgctggatgatgatggggacaccaccatgagcctgcattctcaagcctctg 
ccacaactcggcatccagagccccggcgcacagagcagagggctccctcttcaacgtggcgaccagtggtx^ctgs. 
ccctgctgactttgtgcttggtgctgctgatagggctggcagccctggggcttttgttttttcagtactaccagc 

TCTCCJWvTACTGGTCAAGACACCATTTCTCAAATGGAAGAAaGATTAGGAAATACGTCCCflAGAGTTGCAftl'CTC 
TTCAAGTCCAGAATATAAAGCTTGCAGGAAGTCTGCAGCATGTGGCTGAAAAACTCTGTCGTGAGCTGTATAACA 
AAGCTGGAGCACACAGGTGCAGCCCTTGTACAGAACAATGGAAATGGCATGGAGACAATTGCTACCAGTTCTATA 
^\A^'>^AG^AA^v^CTT'^^-^GG7^<-^TGT^A^,T?TTTC^^-^rTTAGTGAAAA'"TCTA.V'"^TGC^^^ 
V\GJl?,r,ACCTGo-\AT'rT<-.\G, t, ' - ?a^-,c VCTOT.^\?tt TTT j'A? t'Of Th. .<^c-.A':7v..Gv-^^TI TC 
CTbAv/> jIGGC iAGGClTi ' i lv^l'''' Al^^G/iT^joAAC >XCrrT« ACT-^v TGAAv.TGTTCCATATTATAATAGATr 
. ^.-'^\ ,^ V , > - V ^ - Ki'^- V" <^ JAIC'-^-'A: J; ^A.V-AT'. rrcrCAAAGGACTGCAAAGAAr?GA 
AoCC ri O r C X V . C re A-^AG A/^C Oi^v-AGQAAi ^jGT GAAGCCA-oAGAvjGv rCCATGTCCCCCCTGAAAC ATT*'\GGCG 

aaggtgactit^ttcgccctctgcaactacaaatagcagagtgagccaggcggtgcc^iaagcaagggctagttgag 
acattgggaaatggaacataatcaggaaagactatctctctgactagtacaaaatgggttctcgtgtttcctgtt 
crggatcaccagcatttctgagcttgggtttatgcacgtatttaacagtcacaagaagtcttatttacm'gccac 
caaccaacctcagaaacccataatgtcatctgccttcttggcttagagataacttttagctctctttcttctcaa 
tgtctaatatcacctccctcttttcatg?cttccttacacttggtggaataaga?j\ctttttgaagtagaggaaa 
tacm-tgaggtaacatccl-'rttctctgacagtcaagtagtccatcagaaattggcagtcacttcccagattgtac 
cagcaaatacacaaggaattctttttgtttgtttcagttcatactagtcccttcccaatccatcagtaaagaccc 
catctgccttgtccatgccgtttcccaacagggatgtcacttgatatgagaatc'tcaaa'rctcaatgccttataa 
gcattccttcctgtgtccattaagactctgataattgtctcccctccataggaatttctcccaggaaagaaatat 
atccccatctccgtttcatatcagaactaccgtccccgatattcccttcagagagattaaagaccagaaaaaagt 
gagcctcttcatctgcacctgtaatagtttcagttcctattttcttccattgacccatatttatacctttcaggt 
actgaagatttaataataataaatgtaaatactgtgaaaaa 



